A one-dimensional transient (pulse) method for thermophysical property measurements has been applied to small samples of mantle materials in a uniaxial split-sphere high-pressure apparatus. Thermal diffusivity and thermal conductivity of fused silica and garnet have been measured. At pressures up to 8.3 GPa the thermal conductivity and the thermal diffusivity of fused silica decrease with increasing pressure. For a principal mantle mineral, garnet, the pressure derivatives of thermal conductivity and the thermal diffusivity are positive: they are 2 per cent of increase a GPa at room temperature over 5 GPa.
Introduction
Heat transfer in the Earth's mantle is a principal factor for the dynamics of the globe acting as a heat engine generated by the temperature difference between the hot interior and the cold surface. Estimating magnitude of thermal conduction in the earth by experiments for its constituents is a practical tool of approach to this problem. Needless to say, thermal conductivity or thermal diffusivity measurements should be made at conditions ongoing in the earth, namely high temperature and high pressure.
This leads to troublesome experimental environment that controlling heat flow in a sample is difficult because of surrounding pressure medium. One successful way to avoid this disadvantage is to design a method of measurement using a sample of cylindrical symmetry. However, that method requires a comparative large sample for study of the earth materials; the important mantle minerals including those obtained only by high pressure synthesis has usually a small, mm-sized volume.
In this report we present a simultaneous thermal diffusivity and thermal conductivity measurements of mantle minerals under pressure using a one-dimensional transient (pulse) method. This method is favorable for mantle materials, because samples are small compared to those in other methods using cylindrical symmetry. Of course, this method can be used for studyingg anisotropy in thermal conductivity.
In addition, the heat capacity can be obtained by comparing the thermal diffusivity and the thermal conductivity. Measurements have been made in the uniaxial split-sphere high-pressure apparatus (USSA-1000) at the Institute for Study of the Earth's Interior, Okayama University. The inner anvils of tungsten carbide had a truncated face with edges of 11 mm at the comer. A magnesia (containing Cr2O3) octahedron of 18 mm edge length was used for a pressure medium. Pressures at room temperature were calibrated using Bi I-II and Bi III-V phase transition [2] for the same design of gaskets and compression-pads. power supplied to the heater was about 10 W and the pulse width (duration) ranged from 2 ms to 10 ms.
Examples of temperature records on a storage oscilloscope are shown in Fig. 3 . The uncertainty in measurement is 7 per cent for thermal diffusivity and 4 per cent for thermal conductivity. These estimates come from the limit of determination in the sample thickness and from the time resolution in record of the temperature profile.
Results
(1) Fused silica Figure 4 shows the pressure effect on thermal diffusivity and the thermal conductivity of fused silica. The total thickness of the sample is 1.050 mm. The sample lengths reduced with pressure are corrected using compression data [3] . The thermal diffusivity of fused silica decreases with increasing pressure up to 8.3 GPa at room temperature. This behavior agrees with a previous data obtained by an Angstrom method using a sample of cylindrical symmetry [4] . (2) Garnet 
